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The opinions on MOOCs go to extremes, covering a wide variety of topics, affecting economy, pedagogy, and computer science which makes it hard to keep oversight. Despite the many excellent research reports and articles, an overview of the bigger picture, providing a holistic qualitative summary of the different opinions, is still very welcome. Special attention is given to the broader social, cultural, and technological context in which these developments come about. In this paper, it is discussed how the educational industry has received a "wake up call" provoking a global discussion on learning and teaching, accordingly disturbing established boundaries between formal and informal learning, public and for-profit education, teachers and learners and quite intriguingly, between software and teaching practices. Golden opportunities for Artificial Intelligence and Technology Enhanced Learning are unfolding, evidenced by the digitalization movement of education, gamification, and the stringent need for massively scalable (and therefore computerized) personal learning experiences.
Introduction
The list of learning topics in Massive Open Online Courses (MOOCs) is endless and so are the opinions on MOOCs (Habib & Woods, 2014) . Critics might say that the phenomenon is "Northern American elite universities discovering online courses," a hype created by Silicon Valley entrepreneurs and media stars (Cuban, 2009, p. X) . Proponents, on the other hand, predict a global democratization of education and a 94 Before delving deeper into the running debate and discussing the impact of MOOCs and online learning in general, we will focus on the socio-economical context and situate the current developments within the wider context of education in our global society. Figure 1 illustrates the four pillars in society that provide the current drive and context in the MOOC movement: technology, culture, society, and economy. Each of them will be discussed in more detail in the following sections. 
The Crisis in Education
As the need for education and life-long learning has never been so high, traditional education comes under increasing pressure (Laurillard, 2002) and even before the coming of MOOCs, it was suggested that education is at an inflection point (Aoun et al., 2013; Carmichael, 2014; Woolf, 2009) .
First, there is the issue of democratization. Large numbers of people are still excluded from postsecondary education (Habib & Woods, 2014) , while tuition fees in the West (especially the USA) have risen to such levels that the financial investment seems no longer worth. Moreover, the scale of higher education has expanded considerably without a corresponding increase in means, creating a strain on personalized one-on-one tutoring. Second, in our everyday lives our methods of learning have changed drastically in the last 10 years due to the Internet, mobile phones, social media, email and collaborative platforms like Wikipedia (Davidson & Goldberg, 2009 ). Learning institutions have seemed to have evolved far more slowly. Thirdly, the traditional methods we employ, based on a central authority, oneway communication from teacher to student and long attention spans are in deep conflict with the A Generation of "Digital Natives" in a Participatory Culture Present-day students are technologically immersed and the prevalent role of technology in the life of youngsters has created a new participatory culture amongst the learners of current and coming generations. We are moving away from a world in which some produce and many consume, to a social environment in which everyone has an active stake in the culture that is created (Jenkins, 2009 ). The current generation of digital natives is very comfortable with technology, and will probably be expecting a greater balance of online and campus-based delivery (Min-sik, 2014) . This change in culture, however, is not yet reflected in our educational systems. Jeremy Rifkin stated that "In the traditional industrial classroom, questioning the authority of the teacher is strictly forbidden and sharing information and ideas among students is labelled cheating." (Rifkin, 2014) 
A Shift Towards a Creative and Knowledge Society
The 2000 Organisation for Economic Co-operation and Development (OECD) report "Social Diversity and the Creative Society of the 21st Century" points out that the movement to a knowledge economy or society implies a major dematerialisation of value-added activity and the evolution from homogeneous mass consumption to creative diversity and a decentralisation of responsibility (Stevens, Miller & Michalski, 2000) . So, rather than having workers performing standardized jobs or students following the same curriculum, individual creativity will play a more important role (Creative Destruction, 2014) and lifelong learning will be indispensable.
The Techno-Utopian Age
From a technological perspective, it is expected that three important forces will reinforce each other and revolutionize the workplaces of the future: social media, omnipresent mobile devices, and cloud computing ("The Nexus of Forces", 2014). Cloud computing has changed the business model of service delivery to an on-demand, pay-for-use model and has severely increased the agility of digital servicesevidenced for example by the explosion of technology start-ups. The mobile revolution, on the other hand, has made all this technology available anywhere at any time (e.g., e-readers). Finally, social imperatives like crowd sourcing and crowd funding has allowed us to construct knowledge that was previously either impossible to create or too expensive to maintain. At the same time, Artificial Intelligence is becoming ever more widespread and considered having high strategic value for businesses and ultimately, educational institutions.
Globalization and Demographic Diversity
Students in the online realm exhibit quite a different demographic profile than found in a typical college classroom. To start, globalization makes it that students do not necessarily originate from Western countries, are native English speakers, share a common cultural background nor do they have the same gender (Paul, 2014) . Second, the ageing of the population and the trend towards life-long learning means 96 that the average learner will become older. We can conclude that the heterogeneity of learner communities will only increase in age, gender, cultural background, language, and level of education, while the resistance towards virtual technology will drop.
The Running Debate
Having discussed the context in which online learning takes place, an extensive overview will now be given of the major debates that are conducted on MOOCs. We will delve deeper into the issue of whether MOOCs will lead to democratization or elitism of education and investigate the claims that MOOCs will mean the end of classical education. Last, the concerns about pedagogies on a massive scale are discussed. 
The High Drop-Out
Low accomplishment rates are frequently mentioned as a proof that MOOCs are failing (Alcorn, Christensen, & Emanel, 2014 ). Yet, more than 80% of students claim that the MOOC met their objectives, according to surveys filled in after the course. Moreover, research by Harvard and MIT suggests that completion rates are a bad measure for success (Marcus, 2014b) : due to the high heterogeneity of the students and wildly varying learning goals, it doesn't make sense to define a "global drop-out" rate (Kizilcec, Piech, & Schneider, 2013) . Online courses can attract students who might otherwise have not been able to attend traditional on-campus instruction because of work, family, or other obligations. This difference in the nature of the student body confounds direct comparison (Allen & Seaman, 2014) .
Indisputably, students need more self-discipline during online courses than in regular face-to-face 97 courses, without any external schedule enforced (Allen & Seaman, 2014) . The key question is how to find online pedagogies that "scale", in which a large number of students can actively and productively engage (Sharples et al., 2014) .
How Open are MOOCs?
The O of open in MOOCs is often is equated to "free", meaning that you do not have to pay for a course.
Though this was one of the original promises, this model is of course not economically feasible and MOOC providers are experimenting with new business models for education, some in which following a course is no longer free (Dodd, 2014b) . More importantly, just because material is free and openly licensed, (Wiley, 2014) . Initiatives are taken, though, in the context of the open educational resources (OER) movement ("ECO," n.d.; Brindaalakshmi, 2014; Cannell, 2014) .
The Economics
Traditional education's business model. The traditional business model of education is coming under increasing pressure with rising tuition fees, larger audiences, and higher expectations. For people who cannot afford the tuition fees or do not want to pile up student debt, online variants for a freshman's lecture course definitely make sense. Once these variants on traditional learning will be accepted by employers and students will avoid classical colleges, the financial impact will be huge. Though traditional institutions are currently protected by accreditation and government legislature, this is a situation that probably won't last if democratization is a priority for policy makers.
While universities are typically very open towards sharing content, they are not eager to provide credit for it as this would undermine their business model. In this sense there is an interesting conflict with MOOC platforms, who do not produce the expensive high-quality content themselves, but want to make money charging users for access to this content and according certification. This puts universities in an impasse: because of the substantial investment they have made in MOOCs without credits attached (and thus, no income), they feel the pressure to valorise these online materials anyhow by reusing the courses for credit, accordingly increasing the share of online education in higher education.
The business of accreditation. So, while certification and accreditation currently is a matter restricted mainly to universities, the arrival of MOOCs might well disrupt this situation. For example, specialized interest groups, governments, and foundations are already becoming new (statutory) authorities for accreditation. One example is the Linux Foundation providing certification for Linux professionals, eagerly sought for by hiring managers (Vaughan-Nichols, 2014) . Similarly, the American Council on Education recently decided to create a pool of about hundred courses that will lead to certification. Their main goal is to provide accreditation to the many Americans that have followed higher 98 education but do not have degrees (ACE Alternative Credit Project to Increase Attainment Levels for Nontraditional Learners with Some College, No Degee, 2014). This way, they want to serve as an incubator for providing credits and improve the acceptance of these credits by colleges and employers. All institutions with a high reputation on a specific topic will become potential competitors to universities when concerning accreditation.
Zero marginal cost.
The whole discussion about economics essentially circles around the issue of zero marginal cost. In an online educational setting, the marginal cost of serving the 100,000th student is essentially zero (Rifkin, 2014) . From this perspective, the discourse is similar to that of cloud computing as the kind of expenditure is different in the old and new model of delivery: developing MOOCs demand a big upfront capital expenditure, but very low operational expenditure, in contrast to traditional teaching (Kim, 2014a) .
Metrics and Methodologies Adapted to a Massive Scale
Current pedagogies are not yet adapted to the massive scale of the Internet. Sensible metrics and analytics can be useful in this context, for learners to serve as an indicator whether they are performing well with respect to their peers, for platforms to tailor the content based upon its background and expertise, or suggest assistance when needed. They are interesting for teachers as well, for example to cluster groups of students based on level, to identify potential problems with the course, and to feed back on their pedagogical effectiveness. For example, completion or certification rates may be easy to count but are a poor proxy for the amount of learning that occurs. Similarly, percentages in general make less sense because of the massive scale: a thousand certificates compared to 200,000 students is a small percentage online, but a huge amount in traditional education!
Democratization or Elitism?
The utopia. Thomas Friedman from The New York Times declared about MOOCs that "nothing has more potential to lift people out of poverty" (Friedman, 2013) and that lifelong learning for all was a goal that could finally become a reality. A similar voice is heard from tech entrepreneurs (Koller, 2012; Ng & Koller, 2012) . It is indeed true that MOOCs do not employ entrance criteria prevalent in traditional universities that often filter out students with different cultural background or abilities (Chattopadhyay, 2014) . However, truly equal access is more than an easy sign-up procedure, and the access problem people in the developing world experience will not be solved by MOOCs as-is.
The sceptics. At the opposite side, certain people distrust the very reasons behind the whole evolution, pointing out that-as the elite institutions that create the MOOCs do not give credit for themthey treat MOOCs as a philanthropic form of second class education suitable only for the unwashed masses (Bates, 2012) . The philosophy department of the San Jose University, has expressed a similar fear in an open letter, stating that the current online (r)evolution will deepen the gap between elite universities (that produce MOOCs) and less wealthy ones, who consume the courses by buying licenses to the providers ("Open Letter to Professor Sandel," 2013). The above reflection that questions the role of elite institutions, echoes fears for the potential danger that they will dominate other universities around the world and could lead to franchising (Goul, 2013; Moe, 2014) . There is a lot of scepticism from educational institutions too, fearing "that it's an excuse for state legislatures to cut funding to state universities" 99 (Parry, 2013) and thus will lead to elitism. To them, it looks like MOOCs seem like the perfect excuse for not pushing through the reforms so heavily needed to provide affordable and democratic education (Petriglieri, 2013a) .
The End of Classical Education
Role of education. Overall, the common vision in MOOCs on education is economic and a broader debate on the very role of education is missing. MOOC evangelists focus primarily on professional development (Chafkin, 2013) and view education purely as a catalyst for the economy; its ultimate goal is to create workers that fit the needs of corporations. This view is exemplified by Sebastian Thrun: "At the end of the day, the true value proposition of education is employment," (Chafkin, 2013) . Certainly, one of its roles is to create skilled workers, but it is definitely not the only role (Petriglieri, 2013a) . To develop individuals and cultures is equally important (Petriglieri, 2013) , even more so in times of globalization.
In this context, education has been claimed before to be a means of cultural imperialism or colonialism (Carnoy, 1974; Foucault, 1980; Petriglieri, 2013b) . The Chinese Government, for example, calls MOOCs "a new mode of cultural transmission ... a new project for us to learn to utilize MOOC in popularizing Chinese culture and strengthening China's soft power." (Hanban, 2014) .
The theory of disruptive innovation. One of the frameworks to describe the current developments is the theory of disruptive innovation (Christensen, 2013) , a term to describe innovations that create a new market with opportunities that the existing market does not expect. The disruption often occurs by first attracting a different set of customers in a new market and then later penetrating the existing market. Notably this last element is quite recognizable in the context of MOOCs and education.
In this scenario, the mobility of students in MOOCs will increase substantially, potentially leading to the following situati:
 global communities of learners, in which higher ed institutions get access to students they could not reach before and students having access to niche expertise courses;
 a global communities of teachers, not only professionals, but also experts in a field, alumni, and amateurs who can be called upon to assist in tutoring and assessment;
 a global repository of courses and learning modules and material, whether open or in a particular licensing model (Morris, 2014) .
As the competition will be quality-driven, this evolution would then lead to polarisation in which a few elite institutions provide courses and the others license their content, with celebrity teachers, not unlike in the movie industry (Pappano, 2012) .
Consultancy firm Gartner believes that the evolutions described above will eventually lead to an exostructure as the increased mobility of students, courses, and professors creates the need for services and tools to integrate (Lowendahl, 2014 ). An open interoperability space at this massive scale requires an 100 automated information exchange and a service-oriented architecture in which all the actors in the ecosystem can cooperate and data can flow freely. One of the signs of this evolution are the emergence of micro-credentials that reflect the skills acquired by an individual, whether earned in a university or in the workplace. Increasingly we see organizations basing hiring decisions on proficiency as opposed to hiring for degrees. Governments can play a role in facilitating this exchange.
Potential new markets. It is exemplary for the theory of disruptive innovation that the existing market does not recognize the value of these low-quality courses and therefore ignores its potential. First signs of new markets being exploited are thus found in countries where degrees are lower quality, little respected, or not matched with demand from industry, for example, because traditional education institutes are too slow to respond (Salem, 2014) . Second, corporations equally see an opportunity for recruitment of employees with the necessary qualifications, as they are not interested in degrees per se, but in the skills themselves. Also, some jobs need highly qualified workers for which degrees do not exist.
In this scenario, institutions could evolve from admission models towards membership models ("MIT Task Force," 2014). A third catalyst is that the younger generation prefers online platforms which are interactive, flexible, and cheap.
Concerns about Quality
A lot of critical voices are heard from professors in universities and colleges, afraid that inexpensive MOOCs with underperforming pedagogical foundations will replace faculties, warning for the misleading promise of MOOCs that they will improve education (Moe, 2014) . Exactly the opposite reasoning is heard too, however, that MOOCs may as well improve the quality of courses globally, as locally organized courses can no longer afford to be of a lower standard than an online course (Allen & Seaman, 2014) . A studyin the US found that about three quarters of the academic leaders considered the learning outcomes in online education on the same or superior level as face-to-face instruction (Allen & Seaman, 2013) .
There is, however, general consensus that the best traditional college courses (enriched with online material) will remain superior to any online offering. We will now briefly discuss the main points of criticisms.
Little personalized learning. The current standardized nature of MOOCs, lacking personalized instructional guidance, make current MOOCs suboptimal platforms. With exception of some highly self-motivated and disciplined students, the lack of supervision and guidance hinders effective learning . Also, current MOOCs do not take into account personal differences in learning goals and ambitions, their background, or the pace of learning. Especially with a diverse audience as in MOOCs, these factors are crucial for succeeding (Baer, 2003) . In addition, learning material is typically presented in a linear, transmission model fashion, not effectively exploiting pedagogies and other technologies suited for the online realm.
Lack of human interaction.
A study by Harvard in the context of MOOCs, revealed that students "emphasized the continuing importance of in-person discussion sessions" ("Online Evolution,"
2014, pp. XX) as contact and dialogue between tutors and students are still considered key to teaching and lead to high levels of student satisfaction (Knox, Bayne, MacLeod, Ross, & Sinclair, 2012; Westervelt, 2013) . This necessity of human tutors make some people fear that MOOCs in the end will not keep up to 101 their promise, because maintaining a staff-to-student ratio of roughly 1:25 needed to counsel students, will mean that even MOOCs will not scale. For this reason, Laurillard concludes that "education is not a mass customer industry: it is a personal client industry" (Laurillard, 2014, pp. XX) . Optimists, on the other hand, believe that social structures will emerge organically to replace at least part of the needed human mentors (Duneier, 2012) .
Scalable and reliable assessment. From the moment that universities are starting to provide certificates of equal value to online courses, the credibility of assessment becomes critical (Button, 2014;  "Online Master of Science in Computer Science", 2014). There are still some compelling challenges like cheating and scaling to overcome (Webley, 2012) . Research into peer and self-assessment look promising and seems to work well when the students level is homogeneous, when students have a similar model of perception of quality and if they are properly trained in grading. Furthermore, evidence seem to indicate that students learn from these kinds of grading (Sadler & Good, 2006) . Still, assessments are in an early stage of development, testing for skills only superficially and not yet in a trustworthy way.
The Impact of MOOCS
Having discussed the context and global debate, we can now focus on the role that MOOCs are currently playing. Though many colleges and universities (53%) are still undecided on the impact (Allen & Seaman, 2014), we can safely say that online learning has become a strategic priority, shifted from research to policy making and is already changing the global education landscape and could continue to do so in the future. Still, there is quite some discrepancy in the opinions of the different stakeholders on the longlasting impact of Massive Open Online Courses for higher education institutions.
Universities themselves are currently rather realistic in their expectations and concentrate mainly on the second-order effects of MOOCs, like improving the visibility of their institution, recruiting students, researching novel pedagogical approaches, or to augment learning (e.g., to replace handbooks; Allen & Seaman, 2014) . Professors and specialists in online learning experiments like the open university movement, are commonly very careful when talking about the impact (Bates, 2012; Knox et al., 2012; Ben-Naim, 2014) . Indeed, pedagogical studies show that the impact of computer-assisted instruction (CAI) hasn't kept up with its promises, and its effectiveness has not increased significantly over time (Hattie, 2013) .
However, it seems that MOOCs have created a new momentum for online and distance learning. Figure 3 summarizes how MOOCs are already changing the global landscape of education for different stake holders. In the next sections we will discuss the impact, centred on four themes:
 the wake-up call for the educational industry;
 a changing role for teachers;
 a global market of courses;
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 the emerging discipline of online and digital course design.
A Wake-Up Call for Education
A global discussion on the future of learning. There are some compelling differences with similar moments when Information Technology was believed to revolutionize education. Discussions about the future of education are no longer held in specialized academic circles only, but have extended to blogs and international popular press, between all different stakeholders (teachers, students, colleges, policy makers, investors, etc.). A second difference is the extensive scale of experiments that are being set up globally, sometimes referred to as the MOOC tsunami (Brooks, 2012) . Facilitated through the Internet, the shortcomings of online learning are continuously being researched and addressed through active experimentation (Haber, 2014b) . According to Martin, the founder of Future Learn, the Internet has opened Pandora 's Box which allows us to globally share information and data, and transmit ideas faster than ever before (Murray, 2014 ). 
An innovation

A Changing Role for Teachers
It is believed that online courses are already changing the role for teachers. They increase the strain on teachers to improve the quality of their teaching, as the teaching of professors at elite institutions become the gold standard (The Opportunities -and Risks -in the MOOC Business Model, 2013; Knox et al., 2012) .
The value of traditional academic content delivery where there is a valuable online variant, quickly drops to zero, leaving the students expecting more from their institutions than information transmission (Kim, 2014a) .
In a way, this evolution makes the professor more valuable as teacher, compared to a pure transmitter of knowledge. Already, competition for academics is observed from individual teaching professionals (corporate trainers), alumni, and field experts, for example on platforms like Udemy (Hepler, 2013) .
From a transmission to a mediation model (the flipped classroom or blended learning).
A consequence is that the role of teaching in the classroom will probably evolve from "chalk and talk" teaching towards tutoring, where the role of the teacher moves from transmitting knowledge to inspiring and facilitating and mediating discussion, teamwork, and collaboration. In this setting, people's skills become prevalent. Stimulating meta-cognition and self-regulation will therefore become the new 104 focal point. Non-cognitive skills (building attitude and character) as well as meta-cognitive strategies (reasoning about learning and what is learnt) will become essential to promote critical thinking and creativity and allow for an active interaction with the material ("Five Habits," 2014). One manifestation of this evolution is the flipped classroom in which lectures are followed at home while problems (harder than typical) are solved in group at the university, assisted and mediated by the professor (Lewis, 2012) . It is interesting to note that the underlying pedagogical principles are not novel at all, but known and extensively applied in Montessori, Freinet and similar classrooms for decades (Tokoro & Steels, 2003) . It seems they have finally found their way to the online learning sphere.
Possibly, MOOCs could reinvent the teacher completely, for example introducing the need for more horizontally oriented teachers: tutors that are not proficient in one specific domain, but that can accompany many courses or create a new market for traditional business training centres. This would go hand in hand with the unbundling of teaching and research, as research significantly raises the cost of teaching (Terwiesch & Ulrich, 2014) .
Formalisation of learning.
Constructing MOOCs makes professors reflect on their teaching, as they get massive feedback from forums and learn from observing themselves teach (Levander, 2014; Tamburri, 2014) . Also the emergence of learning analytics (e.g., A/B testing) allows teachers to get feedback on the effectiveness of their teaching. Knowing what works and what doesn't establishes a process to improve teaching effectiveness (Lapowsky, 2014) . Despite vast amounts of educational research, the praxis in the traditional classroom has remained largely based on experience and improvisation.
A Global Market of Courses
It can be argued that courses are the core atomic learning object in the MOOC ecosystem, leading to micro-credential badges. Rather than centring on degrees, professors, or institutions, MOOCs organize communities of learners and other stakeholders around a specific topic of interest. The concept of learner should thus be understood in its broad meaning of life-long learning, and comprises anyone who is interested in a specific topic, whether they are amateur, graduate student, professional, or professor.
This doesn't mean that online degrees are debarred (like the degree in Georgia University; Georgia Tech, 2014), but rather that the competition and reputation in the far future will potentially arise between courses and professors rather than degrees or institutions. Some courses will be developed over different institutions (Bruff, 2014) , or by governments that fund individual MOOC projects to create online courses (Baker, 2014) , not unlike research projects.
The global nature of online education allows access to niche areas that may have been hard to attain otherwise. The easy spreading and reuse of course material, however, also introduces the risk that the educational resources won't evolve over time, since the convenience of not having to hire academic personnel to teach, makes it that courses do not co-evolve with the professors who teach them (Bady, 2013) . This could lead to an erosion of diversity. However, as the course offer expands, a global competition may well establish a continuous drive for improvement (Bernhard & Rothberg, 2014) . Crowd sourcing of course material could provide a solution to this issue as well.
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Course Experience Design
Digital born courses. The proper design of courses is even more essential and decisive in online learning than in regular classrooms as there is no teacher to sense the needs of the students and
give the necessary feedback. The higher number of students following online courses only adds to the impact of this effect and increasingly, research and MOOCs are popping up on how to create digital courses (Johnson, 2014; Guo, Kim, & Rubin, 2014; "Monter un MOOC," 2014) . Many MOOCs, however, are still the online counterpart of classroom classes (Lipinski, 2014) as teachers are not sufficiently trained and still on the threshold of understanding how to design courses to fully optimize the potential of technology (Abrami et al., 2006) . Research has shown that courses that are digitally born are much more effective (Ben-Naim, 2014), but until now, there were little resources or incentives to change this situation. The high drop-out rates, however, have become an important driver to abandon classical, passive, lecture-based learning.
Agile team development of courses. In this light, course experience design (CXD), a term coined by the author, embodies the design of the total virtual learning experience that entails different disciplines and requires different expertise and roles. Current MOOCs are already a mash-up of a variety of fields, including instructional design, user experience design, gamification, virtual tutoring systems, and data mining. This trend is only to continue. In a way, parallels can be drawn with software development projects, facing the same complexities and clashes between the different stake holders and experts. MOOCs also experience the same shift from a single professor creating, delivering, and assessing the effectiveness of a course towards team-based and data-centric activities (Kim, 2014b) , engaging instructional designers, media professionals, data scientists (for learning analytics), test designers (for assessment), content experts, game designers, Human-Computer Interfaces (HCI) experts, instructors, researchers, and programmers.
Adaptive learning and intelligent tutoring. Experience with distance education teaches us that it requires "special techniques of course design, special instructional techniques, special methods of communication by electronic and other technology, as well as special organizational and administrative arrangements" (Moore & Kearsley, 1996, pp. XX) . This is not different in online courses and its true power will unravel when human collaborative learning will be combined with adaptive learning and intelligent tutoring systems (ITS). This setting will offer opportunities for learning that are unprecedented: producing explanatory exercises, and providing personalized tutoring, feedback, and exploratory experimentation at a massive scale. Intelligent tutoring systems have already secretly regained popularity (though not referred to with this name), being approached from a user interface design perspective rather than computer science, as was the case in the 1980s and 1990s. Examples are technologies like Smart Sparrow, ExplainEverything!, ALEKS, and MOOCs that incorporate interactive applications, like the course Alien Worlds (Friday, 2014) .
Blurring of Boundaries
The effects above are rather direct and straightforward to observe. On a more abstract level, however, it is expected that the coming of MOOCs will alter well-established boundaries on different aspects of education. In a utopian MOOC vision, learning will no longer occur in the context of a fixed degree and at a single university, neither will it occur only at the beginning of someone's career, but throughout its career. Courses will be offered by public as well as for-profit educational institutions, possibly collaborating. Last but not least, the concept of learner and teacher will blur as learning goals and backgrounds start to diverge and teaching will be performed not only by a classical human tutors but also by peer learners and even software. These different aspects of blurring boundaries are discussed in the next sections.
Between Formal and Informal Learning
With students residing ever more in the digital realm, it will become less clear when and where a course is taking place. Students can follow online courses at their own pace and work anywhere any time, making it fuzzier to define what a classroom is ("MIT task force," 2014). The massive scale with courses having over ten thousand participants, also blurs the personal borders of an individual as the personal bond between teacher and student gradually disappears. The same holds for the concepts of degrees and curricula. In line with life-long learning, in the future, a large part of a person's education will occur during her or his professional career, evolving towards competency-based education (Mazoué, 2014 
Between Institutions (Multiversities)
The walls between educational institutions are fading too. Initiatives like EdCast provide a cloud-based platform that transcends the border of institutions and courses to promote collaboration between universities, governments and corporations. A so-called multiversity allows students to pick a personalized curriculum and according teachers from a variety of institutions ("EdCast," 2014). A more general a trend is observed in which institutions increasingly outsource IT-sensitive and often educationally relevant processes. This practice is called business process outsourcing. We could think of universities outsourcing admissions, grants, funding, student management, and even production of online courses (Lowendahl, 2014) .
Between Public and For-Profit Education
Vice versa, corporations are launching MOOCs in their particular domain of expertise and thus obscure the border between public education and corporate training (Tozzi, 2014; "Online Evolution,", 2014) .
Recently, discussions start to pop up about the financial independence of public universities, asking whether they should be self-sustaining and possibly even generate revenue.. Incorporating MOOCs in the standard curriculum in order to cut costs is on the agenda ("Public Universities," 2014). A milestone in this respect was "Senate Bill520" in California, USA, that Sebastian Thrun helped draft (Rivard, 2013) , requiring California's universities to accept MOOCs from an approved list as course credit. Though the bill has been stalled for now, the potential impact cannot be understated, as it attributes an equal value to MOOCs as to traditional education by forcing it by law (Lewin, 2012) .
Besides the fact that the proposal facilitates a direct transfer of public education to for-profit institutions (also monetary), it drastically increases the relative and perceived cost of traditional education. Indeed, to grant the same amount of credits, a purely virtual course is much cheaper than a physical one in which you need to pay for infrastructure, supporting personnel, and teachers. Ignoring concerns about quality, why would someone pay for a teacher if the same credential could be obtained from a cheaper online course (Bady, 2013) ? Also, the bill would compromise the favourable position that universities as content providers are in, as they would be required to grant credit for courses delivered by outsiders, including for-profit institutions, over which they have no control
Between Teaching Practices and Software
In a distance learning setting, course material equates to teaching and the way of delivering knowledge and skills overlaps with the course production. In addition, as computer interactivity and modality increases, learning becomes an ever more (inter)active experience and the schism between assessment, learning, and teaching becomes progressively blurred (Haber, 2014a) . In this sense, MOOCs have the direct potential to replace textbooks because of their obvious advantages: online courses offer a multimedia interactive experience, with the capability of multi-modal communication. Also, content can be updated any time at no cost (Hamilton, 2014) . As courses are delivered through the net, the boundary between course material and interactive, adaptive intelligent tutoring systems are fading as well (Manouselis, Drachsler, Verbert, & Duval, 2013) . Furthermore, MOOCs being intrinsically participatory in design, the strict distinction between teachers and students is disappearing. One extreme is the connectionist MOOCs in which learning material is constructed collaboratively. Besides students helping each other in the forums, courses being created and delivered by students are popping up (Holoiday, 2014) . Crowd sourcing initiatives like Wikipedia have shown that these aspirations are not necessarily utopian.
Golden Opportunities for Artificial Intelligence
One aspect of online learning deserves special attention: the opportunities for artificial intelligence in education. Despite all the promises and expectations, the effects of computer aided instruction and virtual learning environments on learning have been rather disappointing. With exception of carefully crafted intelligent tutoring systems, no significant impact can be observed, which shows-rather painfully-that the advances in technology have not improved the effectiveness of teaching.
One of the main reasons why the huge potential of online courses is not exploited, is the tendency to think in terms of classical course-room lectures. The most interesting experiments have thus emerged by challenging the status quo by loosening the rigid control of learning outcomes and assessment criteria, shifting from content delivery to a learning process, experimenting with alternative assessment methods, games, and so forth (Knox et al., 2012) . 108
Digitalization of Education
Despite the fact that a lot of educators are still not comfortable with technology, a further digitalization of education is observed. Surveys among universities have shown that the importance of online education in their long-term strategy has been increasing slowly but steadily (Allen & Seaman, 2014) . The Chief Information Officer of educational institutions will thus become a more central person for learning, and IT in general of higher strategic importance for the institution (Lowendahl, 2014) .
Educational data mining. The emergence of fields like educational data mining (EDM) shows a similar trend ("Educational Data Mining," 2014) . EDM aims to apply data mining techniques in order to better understand learning. Its applications range from analysis and visualization of data, providing feedback to instructors and course designers (when do students login, what topics do they visit the most, what patterns can be identified), making recommendations to students (for example of related content to explore), predicting student performance, student modelling, and much more (Romero & Ventura, 2010) .
LearnSphere, an online database aimed at collecting information on learning, is another attempt to consolidate the knowledge on learning and unlock its potential to create better online courses (Lynch, 2014a) . Similarly, data scientists will have a seat at the table when designing courses, for example to translate learning hypotheses into measurable quantities (Kim, 2014b) . Studies start to arise that empower MOOC platforms to gauge the knowledge and competences of students and their capacity to learn (Fisher, Anderson, Peng, & Leek, 2014) .
Proliferation of technology.
In the everyday life at a university, technology becomes more overt as well. After the computerization of the back end infrastructure and learning management systems like Moodle or Blackboard to streamline the communication between schools and students, the core activities of teachers and learners start to involve more technologies as well. Wikipedia has become an indispensable tool for students, and teachers already use E-textbooks and specialized apps like ExplainEverything! to create animations to explain certain concepts (Gonczarek & Sliwinski, 2014 ).
Universities start to use campus apps store with a collection of applications connected to the university and courses, possibly in combination with a smart educational dashboard on a tablet. For more information about educational technology, take note of the "Hype Cycle for Education," maintained by
The University of Minnesota, that serves an overview of technologies, their current maturity and expected time frame for mainstream adoption (Hype Cycle for Education, 2014). Worries about privacy issues following the ever increasing tracking of students, evidence the same evolution (Caitlin, 201) .
Adaptive Learning and Creativity
The commonly used behaviourist approaches are not particularly well suited to foster creativity and critical thinking. Yet, creativity-diminishing since the 1960s (Kyung, 2011) -is considered as the most crucial factor for future success and innovation, according to a survey of IBM ("IBM 2010," 2010). Though teamwork and collaboration can stimulate creativity (John-Steiner, 2006) , more attention should be paid, for example, to using exploratory interactive learning environments.
A personal learning experience. One of the keys to improve online learning is to create a personal learning experience (Tokoro & Steels, 2003) , in which teaching is adapted to each student. The concept is often referred to as adaptive learning ("Google to Sponsor," 2014) and currently is barely 109 present in MOOCs. Nevertheless, Benjamin Bloom observed that less instructional variation between students resulted in greater disparity in learning outcomes (Bloom, 1968) . Providing a personal experience to a hundred thousand students with different learning goals and backgrounds is one of the future challenges (Lewin, 2013) .
Gamification.
A different approach to online learning is gamification. Teachers have been using games for years in their classes: a recent survey unveils that 74% of teachers in the USA use games and 73% of them use games at least once a week (Jhee, 2014) . Gamification and serious games, the use of concepts and techniques from games outside the entertainment business, are being explored (Obama, 2011) . One recent example is MineCraftEDU, reaching about 250,000 students (Waxman, 2012) , where students can learn about history in a virtual world representing ancient societies, and where they can meet famous historical figures and embark on quests to learn about these fascinating cultures, explore genetics in real-time interactively (Kahn, 2013) , simulate social conflicts, or get insight into the spread of epidemics through a simulator game (Brown, 2014) .
Conclusions
The changing societal context has shaped new opportunities and expectations for education. To cope with the exploding demand for higher education, four universities with a capacity of 30,000 students each should be built, according to UNESCO (Stamenka, 2010) . The generation of digital natives, in perfect comfort with new technologies like social media, mobile devices, cloud computing, and big data, find their style of living in deep conflict with the archaic prevalent way of teaching. And learners will become older and have different cultural backgrounds. Unfortunately, the lack of personalization and creativity turns too many students away from traditional learning environments.
The ultimate ambition of MOOCs is to bridge this gap and to provide cheap and democratic education to the masses. There are still some important barriers, however, towards this goal and the debate on MOOCs in the blogosphere and specialized press, centres around seven topics of discussion: (a) the high drop-out rate of students; (b) the business model of education (traditional and online); (c) the differences compared to face-to-face teaching; (d) the openness with respect reuse and redistribution; (e) the need for new pedagogies, metrics and methodologies, adapted to the massive scale; (f) whether MOOCs will lead to democratization or elitism; and (g) whether MOOCs mean the end of classical education.
Despite all the fuss, Massive Online Open Courses already seem to be changing the global landscape of education in important ways. This new evolution in computerized learning may have a significant organizational impact on institutions due to changed roles and economics of degrees, courses, and teaching:
 First, the role of teachers is slowly changing. Increasing research on how students to learn is fed back to teaching and the feedback process is closed by measuring the impact of teaching decisions on learning in MOOCs. It is already observed that the role of teachers evolves from transmission of knowledge to facilitating discussions and promoting non-cognitive and meta-cognitive skills (the flipped classroom).
 We're heading towards a system of micro-credentials. The concept of the degree becomes slowly outdated as learning becomes more and more individual and competency-driven microcredentials. The core atomic learning object in MOOCs are courses, which are increasingly digitalborn. As students are no longer associated to a single degree or institution, the mobility of students and teachers is increasing, potentially leading to global communities of learners and teachers.
 A new discipline is emerging, coined Course Experience Design. Developing online courses are decisive in the success of learning, and is becoming increasingly complex. A shift towards team development and multi-disciplinary design (not unlike software development projects) is observed, involving field experts, instructional designers, data scientists, game designers, researchers, and programmers.
 Boundaries are blurring. A striking consequence of MOOCs is the fading of established boundaries on many different plans. The distinction between formal and informal learning, between public and for-profit education, and between teachers and learners is slowly fading. Also, the bounds of teaching are evolving: educational games, videos, and exercises are part of teaching in a distance learning setting.
 A revival of computers for learning is arriving. The omnipresence of advancement of information technology, in particular due to the Web, seems to have created a new momentum for online learning. Digitalization of education and using ICT to support it, continues, moving from the domain of virtual learning environments like Moodle, to the domain of learning, creating new research fields like educational data mining. Also, the use of technology is further progressing, evidence by e-textbooks, campus apps stores an education tablets. Lastly, the massive scale of MOOCs have urged the need for adaptive personalized learning experiences. Intelligent tutoring systems and gamification may provide the missing link.
MOOCs offer huge opportunities to reshape the educational industry, but these are not for free. Producing a high-quality digital-born course requires a multi-disciplinary team and a lot of planning. However, once constructed, its reach is much higher than traditional lecture-based teaching and the danger of disruptive innovation lurks. A lot of disciplines (maths, history, languages etc.) appeal to millions of learners worldwide and a more intensive reuse of educational resources is desirable. The global debate on education unleashed by MOOCs and the corresponding atmosphere of innovation and experimentation should be welcomed and may provide the necessary momentum to finally push online and digital learning over the tipping point.
